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exigua) , ; e*f'fxl'5 • 7^f /n7^ 5 ( Mort ierel la hygrophi la ) „ t J* f < x 1/ 
7 • 7 ^ tf ( Mortierel la alpina ) f If 5 C t^fl So A & &) tC (4 ;i< -f -C V 
7 . x a V # ? ( Mort ierel la elongata ) IF08570, ^ -r -f x U 7 • x * -> ;T 7 ( Morti 
erel la exigua ) IF08571, * ;W -r -f x u 7 • 7 ^ n 7 7 ( Mort ierel la hygrophi la ) 20 
IF05941, -=e )V 7- -f x P 9 • T^k't ( Mortierel la alpina ) IF08568, ATCC16266, ATCC3 
2221, ATCC42430, CBS219.35, CBS224.37, CBS250.53, CBS343.66, CBS527.72, CBS529.7 
2, CBS608.70, CBS754. 68^ <T> M # Sr m »f 4 £ £: ri« & 4 » 

[ 0 0 2 2 ] 

S«i60l*l4v>f hi, 7C BE AT <0 It ffl i£ 3fc8f (IF0) , S[f*l«7^J* 

> - M7*- j] )V?- \ ~ ■ ^U^->3> (American Type Culture Col lection, ATCC) 5. 
0\ Centrralbureau voor Schimmelcul tures (CBS) ;6><b&A,<bWRB&<A¥'t"4C:i:75* 
T#4 0 ifc$^Woi3J^Ji'-7'* f ±S^f,«-SiLfcSfttn'f ^xv 7 • x n > it 9 
SAM0219 (SKIBF® $IS8703-55-) ( St I Wf & ^ fj§ 1239-f§- ) iffifflt^Uf J5„ 
[ 0 0 2 3 ] 30 
^HWCftffl^ii^SttS^StS^CIi, m*, X»4 ^ <6 * L T 

*#*>*t*:mrJ§*i££, i&#^«lX(4®fl>:i£r*ljU©« LiS*-T 4 -fc Jg ife co -g- , 
jgtLril/)l'3-x, 77^-X, * n - x ^ -9" 7 # n - * , t^F-x, oT it 14 
f V 7* > , » « , 7* y -fc o - -7>-h-;u^co — ftftCffiffl § ftT V i v> -f 

ixtttffi-C***** -I *t <b K Eg t> ft 4 <D TM4 & v> 0 aticLtli'<7 , h'/, V « * 

1 E li 4 l* 1 o ± — U . t± 0. 1- 40fiS (W/V)%, iff 4 t < l± 1- 25* § (W/V)%0 

igffi-T 4 CO j>*^v> 0 *0%cOM^i!S?SJl]^:JiO. 1- 1011 (W/V)X, ff U < Ii0.1-61f (If/ 

[ 0 0 2 4 ] 

$ C> J&ttftftgftK frffllfp-r 4 £ t fr 7 * K V ^ «r45fia: (ff/W)%J^±-g-*-f 4 r* 

Bl ( h y if y -t y k ) St^^hjco*^*^ t -t 4 z t t -e § 4 „ ^#2~4B@i 
z m.%.mm l . &%.mim l tz §tmm<r> &m a 2- 20* ax, u t l < i±5~ 15s 4 %t -r 4 . 
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Jg \z J£ U X M L , ** 7 H B ft P$ , »*L<l±**6BUJl», i •) Jf i L ( li««4B 
B&»<&Jg?tt*OSt**»«*0ka:*J:d»::i-4£fc-C, + K > ft * 45KS%£L ±* 

* 1- * ?4 » (H/'Jt'J K) 4:^4 ^ l**^«taE»t ^ t #t^„ 

[ 0 0 2 5 ] 

754K>atlI«5*ifiSlifffltSft4«li:i , )it44!i J > 5~40r, 

< l±20~30t: fc L, * 7t20~30r (C Tig* LTTS#£*fSH2: L * fc »5- 20tJ U T * * * 

mmm* <r>-&m^$&*i mm * ±#* l *> * £ t # * e ^«iopH{±4~ 10, » 

^, # £ l < 1*5-200 m, a *) %ti t < (is- 15a r^fi 1 3 o 10 

[ 0 0 2 6 ] 

$ <b k . T7*K>&£-g-*ri-*iiiifli ( h »; ^ y * y k) t^77tF>i©s&« 
f>>t * y - 4f i± h y ^ y -fe y Kofiiif*tttt4<» im*fl'tfffitti±=:*is£-«>»utt 

WLTlTtS/;*, &j£^f&#nJJ&Kfft£l*l-<Z>flil&ft<0 * r- ri* ft] * # $ ft & . 

» w « «»w ie> & *t h y • ^ y -t «; k t * * ( m x. i±* , * m ft * tt 4 # jh ) . £ <z> «t 7 k , 

75* H jR*ttiO*fl-* *ff o T#ft7nF>|tmtiil ( h 

y ^.y -t y K) t*HUo*a)S«-tt*:t^-ci4, $M©7HF-/|^tt 20 
srftBi ( h y ^ y -t y k) o^mtsscitt * r ? * k ^ftoa -s-ii, ioiiusoKf 

£ # Bfc 1" * E & T* ft VMS ^ a*S 4 L v> , Av^fl^CiS L tv>4 Itf4 < , 

^ -kSh KaiSi"* l± T 5 * K > RoHtft^NI tr ft * «<fr 6 afe I? , 10«4%^± 

075* K>8*^tt5iill ( h y ^ "J -t y K> r*oritf«i:iifIts:t^ 

[ 0 0 2 7 ] 

$<bK, *«w-cj±**iiii»»i«>-«xii^»3& , r7*K>ai-c**hy^y-ty K t 

U, 1, K ■*> M JJg K ft , 2-ft C79* K > ft L h 'J ^ y -t y Kiffifflf ^ 

Iti'fli, 1,3-ifc 2-f3: C7 7 * K > ft rt* 2t L 7t h y ^ y -fc 

y Kt5**m±> «f i L < «± 10* ;u %&> ± , $ f> {- # f l < 14 20* *J3L ± , f iffi L 30 

< i± 30* ± -g- tr an s& ( b y y y -t y k ) Hffltsii^tii. ± ib h y y y -t 
y K01, 3-fe ^ -r * * $i as ft & , ^^&6~ i2« zm-r zmsjimfrbMixtitzbff) 

So jt3gtfc6~ 12® sis as ft t u, #0x.i4\ * 7*y *ftxwt* -/y > 

ft ^ 4r * *f <p a , UUl.S-A^'JD-f *-2-7?+hV-f A-.yy-fcD-* ( M ^ T 8A8J 
[ 0 0 2 8 ] 

£ tt , *0lJi 2-£i: 77+ K L h y ? >J -tr V K 14 . fL 

flt (H/'Jt'JF) *• « JR L , /h » W * U X -& i: W V - V X- to * ^ « S *t S , £ <0 

*y a* i.3-te*F*w »k b u ^ v -t k w 1,3-ffi^^tvr 2-s-^-w^siJKteft 40 

1^^ I: 1 T?? / 7 •> ^ ^ 'J -t D - ^ (MG) ***fig:-t-S. £ <7>2-MGI±^'S'tC 

IH-^i»tti J lS < iftJRtt j&*JlA»fc — * t= 2 -ffi l&lte » RRtt^Av t M ^ 

-So 2-MGttJE«-»tc*»t* fc*iHStt5Wttft«* * LT, % At flg IS ft O % JR 14 £ jSS 

i6Sffil#«:i-So ^U^lffiflittiftt 2-MG(± >J3ifi#t-^tzte?tft1t 

**tB*Lt/M±&«ftK*oa4*i, h y 7-^^j-to-jnoff^s* , e: 

») , t»» C It * >f n 5 ^ d > t L r ij > /< CStffl S ft t (<> < , i: £ ^ & > £ «0 P V * - 
M wBgSSft#tt(±^fn8Sa*ft fc* < . r 5 * K>BH±»fttc < v»«F«s-»orv»*. $ <b 
UHlftOlt, »y-'<--lffStt* f ai*iB»O r !(S»#lifiv»£i:*»fe,. 1.3-tt U ^fflSSSSft 
* { , 2-ffi 7 9 * K > ^ *« tt ^- L ^ h y ^ y -t y k (i * Jg tc ?i ffi ( h y tr y -t k ) i ft 

So 50 
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[ 0 0 2 9 1 

roihtoUT, r ? * v z mm (hy^'j-t'jK) ftrr«f>a»as»o#tt 

tt, h y v y -t y k <z> i. 3-tt ox^f *i^u«*ft«t* y/*-«*ftjBS**£ t 

sc ft- & « m jb ( h y ^ y -t y k ) a r ? * v > st * * j& us k hk t -r * h y tr y -t y k 
h y ^ y * y K«r«*-*-*&»Ban-*ti-*T5*K>«tf>«i-6-j»*j»v»»*tctt 

ftoitMJ/'Jt'JK) Oitt0KJ:*R£.flX**>1B;T*IWCfc*, a # O V ^ £ ft i& K 20 
~30"C J: *) , JtS < 30- 50*0 , ffiU 13:40- 50r t 1" * 0 
[ 0 0 3 0 J 

h y ^ y -t y k o 1 , 3-tt wx^f j^^i:!|fi«i:ftfflt * lt, m *. wr , 

y V 7* X ( Rhizopus ) . y V A 3 — /U ( Rhizomucor ) Jg , T X ^ ;U ^ ;U ^ ( Aspergi l lu 
s) Jgft t tf> £ © tf* jg £ * <> <75> r *PS8 y ft t*£3Mf & i t *, tf>tf> 

fliwtoifflv^ifc^-cii, Mx.if, y v* 7 * • f ^ v - ( 

Rhizopus delemar ) O - -tf ( a ffl % ( 1* ) fi , ? y ✓ < - -fc* ) % y V A 3 — ;V • 5 — 
-f ( Rhizomucor miehei ) 0) >) /i - -V (/#-SJl>7*4*ir (W) 9 -ff AIM 

) , TA^^^^X • - if- ( Aspergillus niger ) <9 »J /< - -b* ( ^ » « « ( ft ) , <J /< 
--t*A) IM'^tf <b *l* - ft <b 6£ §g (C Eg £ t, T v> * tt "CMi ft < , 1 , 3-ffi # H fit; 'J /< 

[ 0 0 3 1 ] 

0* > h D - AJJiiO?Lg«:tt4 -f * > &t&mmm&. fllx. CTDowex MARATHON WBA 

[ 0 0 3 2 ] 

H^itfift 1 t: *t L t , l.3-e^F^fi*i y <O;jcf§i£0.5~20f£S* iz.M M 

L T2-51S10^7 -t h > (^xlf-SOr) £ #t 3$ L * <b ^ * fc in x. T ft JB * S 
j££-tf* e ;<OitJSt**ETft«IS*TS5Eftgf tUStii t#-el5, S <b U 
©<Eft:£i*tM±, SJg'ffcffl'telU:** L 0.05~0.4tem<D1.3-ft!&#|fi<j y - -tf /hi 
OTMcfSS? L , Lftrt<t> STE-ffcffittfcS-tf ®ffiTT-S2&£ -it T@5g 

StfitJitii'tiJ. i ogsft u <t o *i?9o%<7) y -tf*«ffl#tz s^-fi: $ a* i co 

it-C(i^^-r;UiS!^r&14{i^:<^$-r. * 1 - 10M g (W/V) X* JHJ x. 7t & g (H^-f4J)gi: 
*^SSJ»^) ffc, « : *L<(i7Ki~3*gxS-Snx.7t^S4»-cW&S-f-Sit-c@^ffc^ 

[ 0 0 3 3 ] 

jcx x jw^^^iiff u:< <fti), i a % ^^•g-tc Jiip J6 w i? , ^ y 

•fc y k <o in ir * * J ffi T -f * ( *d * 53- j* jg i tt if ^ y -t y k > *;y;-t'j k & ^ $ 

TIB T * Z o 
[ 0 0 3 4 ] 

c:w«t^tc x Wtttt HJ&ft***«ffl if RSiaSSHfi^tf , 1,3- 

ffi 4f A fi<> 'J /< - -tf K S Id 14 O v» r 5 * K > % ^ * + * r* J!& (H^U'J F) ic ^ v> 
tt, S.ft^d^ «r©T $ -tf* £ i: ft < , 1.3-tiHZtpmmWim.&, \Z T 7 K > 

[ 0 0 3 5 ] 
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77* k>ks ir/x «T7* k > r * m fi£ fli iw ik t -r * it 3- » * # « -c > uhjt? 

Ltt« -E-n«:SB-g-L^Aif 0 ffl^^«-A55 f ffE^LT<), f£*&-f*:*:f&iJic01Hii£»)C07 
7 # K>»«>aiRIClLTV>fti«'ifcJlti*tS, 
[ 0 0 3 6 ] 

w u * j& as as st <o - gfl x »* £ tf a* r 9 * k > & -c * a h y tr y -t y k <o ii > Jl& 
( h y ^ y -t y k ) ff)fflii;MLTiiiisw5TittA { <fei), ts, & # , g$f n , is % as 

Hp a n<^I#f O'CSaiJ t Ltf ffltii tj5 { T*= fLt, co 18 ffl § filj , ffi ffl fi K B8 10 
LrffibMmt&llZ *> co "C <± ft v> „ 

x. (* , ftp'i.afiE^t LTIi, -1&-k8,<7)i&, il^ftS, * « 1* Bti & q ° B , * ffl IS 

rfta&Sr-&trAp°^itLr, 1*3 , 4 £ li T" * 7 ^ (O # * rfc Jit £ ^ tr ?c & , * - 

co m m. u# 1= mi m t m z. * % & , k - + ? y m <o m m # t l t m m & ffl v> * & n a n , /< * - » 

CO 8§ A in , * -y * - ^ «0 *o X B$ K fa J® £ JD x. £ *D I A & . *4v>li^- Kiix*-v hf 
CO in I ft _t If B$ K fa J3g & ^ 4 kStShrnvmif h ixZ> 0 fSfl&i^ift 

mm.-g.5k. mm±&. ^m-k&. *iA,a, 4 & it$kmi,zmm-r * - t # * „ s 

, »*, M-f, rtfl&ifc, JBiSftU *L»SBU -/ □ -/ yf ©iI®f.r*oT U 20 

[ 0 0 3 7 ] 

* tz*ftW<D®.iS.!8!H± , *%^co*a^73-^^-U , -AfctcSfc&p'px Egg „■?, 4 « E US SB 
K ffl v> <b ft * #a*g ft:^.^^!^ £ -g- a, -e v > T .£ v> „ #U:fcf&iPico:fr2&/S;fl-co& -fblft.lt 
S-RCi MtSESitisiJ «• -g-tr £ t rt*S 4 i. v> „ St^tt^ t LT, «itf, h :i 7 x n - >w 
JR., "77*>ifigfl:, 7^ nX^J/XB, ^vi/^, SAT-Stl****. * -f * > « , 7 * 
& . £ 7 5> > # , -fc -9" ■=£ - , tr r -V * - ^ , r -^ 7 & , p-i'vy^ 

, / -jpytKn/Ttf >f * o - g , ^ > » , & & *S g IS , * 

S << K|, y^-^VIlftircoJioftTt^SL^Ik^JfcJiOfT^n^evKyN-^^^V^x^ 
•5r;w x 7x^i;vixf rnix^f r >i/ t: K n * -> r - v - /u (bha) , -7* 30 
;p t Kd4-'/ h^x> (BHT) > 7 -t- r ^ ;u t K n y > (TBHQ) , 4- t 

,6.y.t-yf«<7i;-j, (hmbp) uftastt* <t 9 ft£-j£&& ft SU£f if 

, }-b37in-*, e -h3Vjtn-;i/ x f-h37xn-;W, 7 '-h37in-;w^}i 

fif-5C:t75*-C#-5o 
[ 0 0 3 8 ] 

^■rv^-siK #91^1 % it»sj, frfcM, mwtm. teG-mmm (m, « 40 

ftf^^Mfe,*!.*, ^jra^t Ltii, 'Kix.ff, e * s -a-i*#, **si?> m&m. # 

iB^Wih*, 7r>f/t-, 5*9*, Sit*^, Stm-fk^J, 

SiHSiJ, ^^co^^atb^, ^Igt4ai»ft«!fi^lf^£t^i«f§^,75f, £tLe>tc|®^Lr 
v> ^, *? tt T (± ft 0 
[ 0 0 3 9 ] 

^tc^>^) 0 7 7 * k > m co — h * tz $ h co m t± m % e -co. i4g, Bgs^iz-co 

.19~0.20gfc co^^t><*> I? (*»lti:iK 5 #BB) x ffigfi, J^UIHtltti, 77* K 50 
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J&mWi&k-t- Zit&Wl<OJ£A ( 01 £ # * 60kg iU) - B £ ») «D « 1R ft (i , T y * 
K^Si^gtLT, 0. 001g~20g, ffiKliO. 01g~ lOg, £ *) £F J L < (± 0. 05 - 5g, 

« & # i L < (±0. lg~ 2gt i- * o 
[ 0 0 4 0 ] 

*&w<Dm%}f&»zm%i-®.&&K&mi~ * * 1= « , ftflfcEfti-*7?* k > & o 
otf ^fctJ^i:!J'^>^ m&S&ffiWKo - «x»^«*«r 5 * k ^ » -c * s b v tr y -t >; k 

* ft * i" * h "J a*" U -b V K * ft fi U E ft "* * » ft i= I* * T5*K>1UT0. 0003* ft % 
J£l±, ffU< liO. 003ft ft»J£l±, «fc •) £f £ L < (± 0. 03fi ft XJSL ± hSrai^lCgEft-f* 10 

0 z i , 3-fi \z * m m m n t/* , 2-fic u r 5 * k > & a* @ ft l tz v u ^ -t »; h * ft ft 

fi»=Bft-*-*»ftt=li, 1.3-ttU(|>*fflrim**, 2-fit T 5 4r K > SU'iftft L h U ^ 'J 
-fc <f PUT, 0.001ft SK&±, »U< (i0.0l£ftXJ^±, i. *) ttf- t L < li 0 . 1 ft ft X & 

[ 0 0 4 1 1 

$«i<oajSt^ii» D B i: Ltffifflti *ft, M&flr^ifKis^TlifflcD^jfc, 00 x. 

*S§WWiffiJ£tj£lg3§p D ptLTM1-*Ji£ft, a^®*w^r3?6fifi:«-<7)E^si±> # S£ 9! 
[ 0 0 4 2 ] 20 

teatsm-tfiif-i l v»„ *n?ioaftt(os4f ffitt. s-^nis:^ 

if K «fc 9 H £ <& rt f > 0d *. If , fi£ A ( & 60kg Ht) -BSfc ^U^OTv* KVgSW 
/Xii7 9 * K >&£«jS:J3I1»& i -T -Mfcftfj £ , mF^SiftliLT, ilft&o.o 
01g~20g> »H< lii&O.Olg- lOg, J; •) #£ L < li & 0. 05- 5g, ft ft t L < (±&0.1g 
~2g$r - BlleI~3Iiltc^«!lLTlg^-1-*<73^J:v^ 0 
[ 0 0 4 3 ] 

■yr^ai Lv» 0 -flSlCT 9 * K>@ (n-6* ^^fajtrom) t K 3 ft"v * -9- .x > & (n-3 30 

* ^f&*nflgro®) ^-?tt y - t a y v > e> isj — <omm k. a o 

ft j£ £ «l «IJ 1" * „ £fc, iSStC F3tA*fx>t^fatg4 Lfc^ftUt;}:, 79* K> 
&£>£ft/££jqjfW1-&„ i<0i9 4?l*4S5Cfctt(:^ 77*Kv8t F^fA + tx 
>IS*aA^t>tTM?HtS;t*»SS Lv>„ £ £ % !<?)'; VlSiCIJx-f ? 

> $ <o i!) ft # ft u fl£ v> c t^fb, «s t a, ^ 'f 3-y-^> ^jcv^sr-g-i^v^ ta>*w. 

* ! 1HV>. S7t,^Yn-9-^>^jc>^S:jatAir#i-r, U477=f F>8i F3 
fA*ti>SS'tttiISa* , i; iJlUvs fit, 77*K>-&i:K=nj-^*-9- 
•x>gJtf>&*ft*>-£Kj3V>T, T9*K>@J/K=r-9-^*-9-i>^it (ft ft) t>*0.1~15 40 
<^>^H> » £ L < liO. 25- 10OI5H tc ^> * c t t L v» 0 * tz , 77* K^S^S^O 

1 (If tt) «r^x.^^acOiWn^^>^i>^<7)gE-&L?t©:^^75 ? Sfeg£L^ < , 
[ 0 0 4 4 ] 

@;Ap d p, «t«^p D p, ^SB«Ap d p. ^F^^Ptffl^p^, ?L iS ffl ft p'S , ;£Afflftp D p& 

i*«o*^^coft B a pafig;^ »= ii, ^ftp t aa^»S:iy f /5UiKftp I sa^ft4 i <75fiK7j-7)^ eats 

^m, 5fc#Xli(6]±^ffl Sr*- L, »ft (Jpgft$9gfc, m^iW^c, «ft^5PJSS:> i*«:jfnjat, JS % 

mm oa>aiffi»oiE«i&«rofiTTiw. at xi±isi±ftffl«-t aft, e« 

4> co *t j# - raj Jt , <Dmn, mz-t o z *) z *t *> z t . li^i.bfcja, 50 
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i&m-t h tzt> <n y - )\> (ffl 7 U y Y ) CIEf Xli^f t * ft i* LT flE * f & t> 

[flifceo] 

[ 0 0 4 5 ] 

U , * *« K J: ■} . #»W*3&U*flE«Ktt9i-*-*. * » 91 «U Tf5W^ 

ife0!lKI55E$:ftftv> o 
Hifefll 1 

(77t K>»«-«JSBB8S»t-r4 h V^V-t') H 80 
7 9* K>»4IIt Ltt^f^iU? • 7/Hf+ ( Mortierel la alpina ) 4- JB v» 10 
0 ?a.3-xi.8», BaJ!t^:a:i^3. 1%, :& $ o. i%, KH 2 P0 4 0.3%, Na 2 S0 4 0.1%, CaCl 2 • 2 
H 2 0 0. 05XS O-'MgClj • 6H 2 0 0. 05X £ -g- i> *g & 6kL«r , lOkLig « H S3 §8 U , 18 S§ pH£ 6. 0 «c 
ra^LTto #T^« il£30L£&« L , a*261C» il^ft 360m 3 /h, fflf rt E 200kPaO & ft T 8 H 
KWl^a^^f itfot„ fti5, «»fttt *ff **»aE* 10~15pp«Sr*«Fi-& J: -9 U 

1 ~ 2. 5%<D KBrttirSioi:, -?-tLJ^|^{± 0.5- 1X4^1^ Lfc (±I2<OX{±. S & (W/ 
V) % £ i£ Rfc 1" * ) „ * & T f£ , ^®,^&lc£yT7*K>&£MJI&Mii-*by 
^ y -fc y K 4r -f * « # «• 0 JjX L , *#fc;ft*:®#;i><?^*^>»auc < }:9M£»ffiL 
, ftffl?ftJ!&<0!BIS!tI@ ( ffii 2f A , ffii m , RA, tt fe ) *mx , 7nK^14tM;yj 

•t k ( r 9 * k > m i± h <j v y -t y k <d & * ft & e i- «t ) isokgs- # . » e> *t t* 20 

fit ( h U ^ »; -t y K ) 4- * f- n> x. x -r ;v- Ik t , W <b ft fig !S Wt * )\> 3- x 7- a> 4- if x ? n 
v h ^ 7 7 -c - -e##f u i: .1 ^> , ftittlc 16*475* K > K 40.84%-? £> o 

7t 0 ftfc, /n*;u$^>&, 7^8, *\s<f>m, y y - ;u ^ , y-y/vvBU ->* 

y l/VSSi 1 ^, -5- tt-ettll. 63X, 7.45%, 7.73X, 9.14%, 2.23%, 3.27%"C* 

o o s <b k , _h ib r 9 * k > m ^ m m m ( h y tr y -t y k ) tifn-xxfjHtL, r 

5* K > & ^ ^ >W ^ X r- A- 4 40%# tr |g BSK i ^ ^ jc X «/ <b , t i£ <7> & ji i£ # 

? n v h ^7 7-f - Ci-st, 99X7 7 # K>|xf ;n^f • SS L £ „ 

[ 0 0 4 6 ] 

Hifefll 2 
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